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SPECIFIC PROPHYLAXIS OF INFLUENZA IN THE USSR

Meditsingid Rebotnik, M. Sokolov,
Vol 17, No 21 1121';5;, T o Doctor of Medical Sciences

R Moscow, 12 Mar 1954

Influenza is one of the most widespread infectious diseases. It affects
all age groups of the population, The fight against influenza is one of the
most important practical tasks tacing medical science and public health organs.

A successful solution of the task depends largely on timely epplication of
all necessary prophylactic and antiepidemic measures.

Investigation of active immnization against influenza is being conducted
along two basic lines, i.e., by working on the subcutaneous administration of
killeg vaccines, and by the ereatlon of' living vaccines for intrenasal adminis-
tration.

It has been established that subcutaneous inoculation with concentrated
Tormol vaccine brings about a considerable inerease in the titer of antibodies
1. the blood of those incculated. However, this method of immunization does not
produce an equally pronounced increase in the titer of antibodies in the nassal
secretion,

It has been found that intranasal immunization with concentrated formol
vaccine 1is as effective ms the method of subeutaneous administration. Qpe must
take into consideration that in intranasal immunization the se :oefficient of
reduction of incidences of the disease is achieved by admints -ing only half
85 much vaccine as is necessnry in subecutanenus immunization. fThe concentrated
formol vaccine has substantial drawbacks, however. The principal drawbacks are
the difficulty anq high cost of producing the vaceine. The inconvenicnce of
administering this vaccine subcuteneously must also be taken into consideration,

Under the circu.mstances, mAss immunization with the use of this vaccine is
not feasivle. Soviet scientists have pald great attention to an investigation
of the effectiveness of intranasal immunization with living influenza vaccines
Prepared fram allantoic cultures of the viruses of types A, A1, and B. Experi-
ments on animals demonstrated that this method of administering the vaccine is
the most effective, Observations on the dynamics of the immunolopgical shifts
in human beings inoculated by this method have shown an increasecd accumuletion
of antibodies in the nasal secretion, which ig the most reliatle index af in.
susceptibility to influenza.

One must conclude on the basis of a number of ohservations that intranazal
v immunization with living vaccine produces & better effect than subcutaneous im-
- mmization with concentrated formol vaccine, although the latter contains eight
o 1o tzn times more virus.

The effectiveness of inoculation prophylaxis depends not only on the quality
of the vaccines applied, but also on the method by which ther .ave been intreduced
into the organism. The last circumstance is of the greatest importance in infec- .
tions affecting predominantly the respiratory tract, particularly in virus grippe
infections.

At present, the method of active immunizetion with living influenza vaccine
is being applied more ang more extensively in practice. The complete safety of
this preparation and the tolerance of patients to iy have been established.
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Intranasal immunization with living vaccine that has been prepared from
attenuated strains of the influenza virus was found to bring about & number of
insignificant changes of o functional character. A small number of those in-
oculated exhibit an insignificant rise in temperature. In more than half the
patients thus affected, the temperature reaction is termineted toward the
morning of the following day. In the remaining patients, the fever does not
contirue for longer than 2 hours. The same results were obtained by physicians
who carried out the immunization with dry living vaccine. Tens of thoussnds of
People have been observed after immunization with this type of vaccine.

Extensive application of living vacecine for purposes of immunization is
bossible if the infliuc..za virus preserves for a long time the Properties of
infectiousness and immunogenicity. The liquid influenza vaccines used earlier
have a short period of Preservation, a circumstance which limited greatly the
Trange of their practiieal application. It was necessary to find a method for the
Preparation of dry, stable vaccine.

Investigations carried out on the subject established that in the drying
P of the virus the medium in which the virus is dried is of decisive importance.

’ It was established that a saccharose eg@ yolk medium is the best among those
investigated. If this medium is used, the viability of the virus and its infec-
tious, antigenie, and immunogenic properties are preserved during the drying
brocess as well as during prolonged storage in a dry state.

Our investigations over many years have culminated in a nev preparation --
8 dry, living influenza vaccine consisting of the virus types known at present
(A, Ay, and B). The viruses contained in the vaccine have a weakened virulence
tovard human beings. The technology of mass production of the vaccine has been
developed. The methods that have been developed assure the production of a prep-
aration which has wniform properties and preserves its infectious and immunogenic
activity for 2 years. The period of usefulness of the vaceine presunmably exceeds
2 years.

One of the advantages or dry vaccine is its staciliity during transportation
over long distances under ordinary temperature conditions. The dry vaceine is
dissolved in distilled or cold boiled water and is then introduced into the re-
spiratory tract by means of an atomizer or into the nose by means of an eye dropper.

A. A. Smorodintsev Proposed that the diy virus be mixed with starch, pen:-
cillin, and sulfa drugs and then introduced into the upper respiratory tract in
the dry state by means of a powder blower.

The drying of vaccine strains under definite cuaditions rermits their pres-
ervation in a state necessary for obtaining an immunogenic vaceine with the nec-
essary degree of attenuateq virulence {oward huran velngs.

The principal eriterion for the prophylactic value of living influenze vac-
cine is the epidemiological effectiveness of the immunization achieved with the
vaccine. Epidemiological observations on a large number of people established
the reduction of the incidence of influenza among those inoculated.

The date obtaired at the end of 1953 by M. I. Sokolov, S. S. Unanov, V, A,
Kudryevtsev, A, K. Alekseyeva, and K. S, Kulikova testified to the great effec-
D tiveness of the inoculations.

The inoculations were carried out with the dry, living polytype vaccine
(types A, Ay, and B) which hes been perfected recer+ly and prepared at the Moscow
Institute of Vaccines and Seras imeni Mechnikov. The vaccine was administered
intranasally in a single application. The epidemiological conditions vere char-
acterized by a rapid and extensive spreading of the incidence of influenza,
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Statistics among those affected by influenza established that the incidence or
influenza and acute catarrhe of the upper respiratory tract comprised 24 54
among those who had not been incculated, while it vas 4,3% anonz those inocculated.

On the basis of ¢linical diagnosis carried out separately in the two groups,
the incidence of influenza among those inoculated was found to be five or more
times lower than among those riot inoculsted. The aralysis of the effectiveness
of the inoculation at various targets has shown that lowering of the incidence
of 1nfection‘ among those inoculeted could be expressed by & factor of h to 10.
Data on the dynamics of the morbidity show that, while the number of infections

. among those not inocutnted continued to rise slerply, it did not rige among those
. inoculated, but on the contrary, was reduced soon after inoculation.

The data cited above, which show the advantages cf the dry, living influenza
vaccine and of the intranesal method of immunization, glve reason to believe that
the new method of prophylactic vaccination developed by Soviet sclentists is an
effective measure for combating influenza, Even a reduction of *the morbidity by
& factor of 2 expresses much larger prophylactic effectiveness as far as the num-
ber of beople ectually protected ageinst the inf.ction ig concerned.,

In investigating the effectiveness of the inoculation, usually only one half
or a smaller fraction of a11 persens observed at any one targel was immunized.
The presence of a large number of nonimmunized people in the group increases the
T requency of contacts between healthy and sick People and increases the concen-
tration of the virus in the group, thus contributing to the Possibility that the
inmunity of those inoculated may be overconme. The data obtained in the investi-
gations show distinctly that timely mass immunization of a group followed by an
annual reinoculation results in a much mora effective brevention of- the disease
than that cbtainea by an experimental partial inorulation of members of the group.
These data Permit the conclusion that the degree of reduction of the ineidence

. of influenza depends directly on the degree of completeness of the inoculation
carried out among members of the Zroup.

I Further progress in the field or intranasal immunization with dry, living
vaccine may be secured if, on the one hand, the immuntzation characteristics are
improvead by selecting more highly immnogenic steains and if, on the other hand,

. the method of application is perfected, Of decisive importance vill be the sys-
tematic application of incculations on a mass scale.

Application of the anti-influenza Serum proposed by A. A, Smorodintsev fur-
nishes an effective method for the prophylaxis of influenza and supplements active
immunization., Administration sf this serum is indicated when an infiuenzz oute
break has already begun. The serum is iatroduced into the respiratory tract in a
dry or liquid state, either by inhelation or by means of an atomizer, It ig admin-
istered every 5-7 days. According +o Smorodintsev's observations, serum prophy-
laxis lowers the incidence of influenza by a factor of 3 or more,

One may state that, after a period of temporery failures ; investigation of
the problem of Specific prophylaxis of influenza has begun to yield good results.
The experience in the production of dry, living influenza vaccine and of the anti-
influenza serum has shown that all necessary prerequisites for their production
exist, In the USSR, where there is an extensive network of institutes of vaceines
and gera, the orgenization of the mass production of thesge preparations is entirely
feasible. Consequently, the fight against influenza by active immmization &nd
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